Benzofused macrocyclic lactams as triple inhibitors of endothelin-converting enzyme, neutral endopeptidase 24.11, and angiotensin-converting enzyme.
The purpose of this study was to identify endothelin-converting enzyme (ECE) inhibitors that also possess inhibitory activity for neutral endopeptidase 24.11 (NEP) and angiotensin-converting enzyme (ACE). The ortho-substituted benzofused macrocyclic lactams, such as CGS 26670, are generally potent NEP inhibitors but poor ACE inhibitors. CGS 26670 inhibited ECE activity with an IC50 of 600 nM, whereas it inhibited NEP and ACE activities with IC50 values of 0.9 and > 10,000 nM, respectively. This compound also prevented the conversion of big endothelin-1 (big ET-1) to ET-1 by denuded porcine coronary arterial smooth muscle with an IC50 of 200 nM. The ACE inhibitory activity is greatly is greatly improved in metasubstituted benzofused macrocyclic lactams. For example, CGS 26582 inhibited ECE, NEP, and ACE activities with IC50 values of 620, 4, and 175 nM, respectively. When injected at 30 mg/kg i.v. in conscious rats, followed by a challenge with big ET-1 at 1 nmol/kg i.v., this compound suppressed by 44% the increase in mean arterial blood pressure owing to the generation of ET-1 by ECE. Because ECE, NEP, and ACE play regulatory roles in cardiovascular and renal function, triple inhibitors of these enzymes may represent a novel class of agents for treatment of cardiovascular and renal diseases.